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Abstract
The self-similar solutions to the plane creep crack problems in a damaged medium under mixed-mode loading are given. With the
similarity variable and the self-similar representation of the solution for a power-law creeping material and the power-law damage
evolution equation the near crack-tip stresses, creep strain rates and continuity distributions are obtained. The self-similar solutions
are based on the hypothesis of the existence of the totally damaged zone near the crack tip. It is shown that the asymptotical
analysis of the near crack-tip ﬁelds gives rise to the nonlinear eigenvalue problems. The technique permitting to ﬁnd the eigenvalues
numerically is proposed and numerical solutions of the nonlinear eigenvalue problems arising from the mixed-mode crack problems
in a power-law medium are obtained. Using the approach the eigenvalues different from the eigenvalues corresponding to the
Hutchinson-Rice-Rosengren (HRR) problem are found. Having obtained the eigenspectra and eigensolutions the geometry of the
totally damaged zone in the vicinity of the crack tip can be found for all values of the mixity parameter.
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1. Introduction
Nowadays the study of mixed-mode loading of cracks in nonlinear materials is of particular interest. In engineering
practice, there are plenty of examples and reasons leading to mixed-mode loading of cracks when mode I is superim-
posed by mode II and/or III, the symmetry (or antisymmetry) is violated and the situation is related to mixed-mode
loading (Kuna (2013)). In linear fracture mechanics the principle of superposition allows to obtain solutions for
mixed mode I/II crack problems whereas in nonlinear fracture mechanics many questions are still open (Stepanova
(2008, 2009)). Analysis of the near crack-tip ﬁelds in power-law hardening (or power-law creeping) damaged ma-
terials under mixed-mode loading results in new nonlinear eigenvalue problems in which the whole spectrum of the
eigenvalues and orders of stress singularity have to be determined (Stepanova (2008, 2009); Stepanova and Igonin
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